Feasibility and reproducibility of three-dimensional echocardiographic assessment of right ventricular size and function in pediatric patients.
Quantitative assessment of right ventricular (RV) size and function is important in congenital heart disease. Although three-dimensional (3D) echocardiography overcomes geometric challenges that limit two-dimensional echocardiography, its feasibility and reproducibility in children have not been systematically evaluated. The goal of this study was to determine the feasibility and reproducibility of 3D echocardiographic RV measurements in children. Patients aged 0 to 20 years were prospectively enrolled. Full-volume 3D echocardiographic RV data sets were acquired in each from the subxiphoid and apical four-chamber views by a trained sonographer. Another sonographer then acquired a second image data set from the same patient. RV volumes and ejection fraction were then measured offline. Outcomes included successful acquisition, measurable data set, and observer and interstudy variability. Three-dimensional echocardiographic RV data sets were obtainable in 67 of 70 patients (96%) and were measurable from at least one view in 39 (58%). Factors associated with nonmeasurable data sets by univariate analysis included older age, larger body surface area and body mass index, no sedation, and female gender. Multivariate analysis identified older age (odds ratio, 1.34; 95% confidence interval, 1.17-1.55, P < .0001) and female gender (odds ratio, 6.06; 95% confidence interval, 1.45-25.3, P = .0135) as independently associated with nonmeasurable RV data sets. Intraobserver, interobserver, and interstudy agreement was excellent for analyzable RV volumes and modest for RV ejection fraction. Transthoracic 3D echocardiographic RV volumes were measurable in 58% of children with and without congenital heart disease. Older age and female gender were independently associated with nonanalyzable data sets. When feasible, measurements of RV volumes are highly reproducible.